M ulticore disease and congenital fibre type disproportion myopathy (CFTDM) are diseases assigned to the group of congenital myopathies. They most commonly manifest during the neonatal period, usually as nonprogressive weakness and hypotonia. 1 The main histopathological finding on muscle biopsy from patients with CFTDM is an isolated and uniform disproportion of fibre size, in which type I fibres are more than 15% smaller than type II fibres. Type I fibre predominance was also reported. Multiple areas of focal myofibrilar degeneration in both type I and type II fibres, extending two or three sarcomeres in length, which are devoid of mitochondria, constitute the distinguishing morphological finding observed in the skeletal muscles from patients with multicore disease. 2 Unusual clinical manifestations have been reported in association with the morphological features that characterise certain congenital myopathies. Multicore disease may begin in adult life [3] [4] [5] and distinct clinical features such as cardiomyopathy, 6 ophthalmoplegia, 7 8 arthrogryposis, 9 and respiratory muscle involvement may be present. The symptoms of CFTDM are more uniform. However, some patients exhibit unusual phenotypes such as rigid spine syndrome, 10 11 significant dysmorphic features, 12 or very mild symptoms. 13 Cramps are uncommon complaints in patients with multicore disease or CFTDM and exercise related muscle pain has not been associated with multicore disease. Aimed at contributing to better delineating the phenotypic expression of these myopathies, we present the clinical cases of patients suffering late onset, generalised muscle pain, whose muscle biopsies revealed the distinguishing features of either multicore disease or CFTDM.
CASE REPORTS

Patient 1
A 24 year old man was referred to a neurologist owing to exercise related myalgia involving both the upper and lower limbs. Birth and early development were normal. The symptom began in childhood when a mild precocious fatigue limited his physical activities. In adolescence, muscle pain was felt shortly after physical efforts such as riding a bicycle. The symptoms progressed slowly. Currently, he suffers mild myalgia, even when at rest. Family history was negative for neurological diseases. Physical and neurological examinations were unremarkable, except that the patient was thin. Muscle weakness and hypotonia were absent. The electromyography (EMG) was normal. Serum creatine kinase (CK) was moderately increased (four times the upper normal limit) and myoglobinuria was not detected. Other laboratory tests performed to investigate metabolic dysfunction were normal. The pathological findings on sections of a frozen biceps brachii muscle biopsy were uniformly atrophic type I fibres, approximately 26% smaller than type II fibres, in the absence of other abnormal features (fig 1) . A similar proportion of type I and type II fibres were present. A fibre type disproportion myopathy was diagnosed.
Patients 2 and 3
This 14 year old male, born of non-consanguineous parents, complained of exertional myalgia since 8 years of age with no apparent progression. The boy is unable to practice sports because of muscle pain and precocious fatigue. He also suffers muscle cramps after exercise. Early development was normal. His mother (patient 3) has suffered mild muscle pain on exertion since childhood. Clinical examination showed mother and son to be short in stature. The mother was thin, but the son was well built. Neurological examination failed to demonstrate muscle weakness in the son in whom only mild hypotonia was found. In the mother, mild weakness was detected in the neck flexors and proximal muscles of the lower limbs. The EMGs of mother and son showed myopathic Abbreviations: CFTDM, congenital fibre type disproportion myopathy; CK, creatine kinase; EMG, electromyograph changes in the proximal arm and leg muscles. Serum CK was normal in both. Other ancillary tests performed to evaluate metabolic dysfunction were normal. Transverse cryostat sections of a biceps brachii biopsy showed the boy's type I fibres to be 21% smaller than his type II fibres (fig 1) . Type I fibre predominance was also detected (61% of fibres were type I). In the absence of additional abnormalities, the diagnosis of fibre type disproportion myopathy was established. Muscle biopsy from the mother was normal.
Patient 4
At age 40, a 47 year old woman complained of muscle pain at rest, initially in the neck extensors, followed by the scapular and pelvic girdles, and subsequently by the proximal limb regions, where pain is currently more intense. The pain was aggravated by mild physical efforts and precocious fatigue was reported. Early development was unremarkable. Family history disclosed a third degree relative with congenital presentation of multicore disease. When examined, seven years after onset of the disease, the patient was thin, with a hypotrophic musculature. Despite mild and generalised hypotonia, muscle strength was normal, tendon reflexes were preserved, and EMG was myopathic. Serum CK was normal as were other laboratory parameters such as C-reactive protein, mucoproteins, alpha 1 acid glycoprotein, serum electrolytes, thyroid function tests, and blood lactate. A biceps brachii biopsy revealed many fibres reduced in diameter and most type I and occasional type II fibres showing multiple, small, circular regions from which oxidative enzyme activity was absent (fig 1) , findings that support the diagnosis of multicore disease. In some fibres a single and central area of absent oxidative enzyme activity resembled the central core lesion. There was also type I fibre predominance.
DISCUSSION
In this paper we describe patients with myalgia, whose muscle biopsies showed the pathological changes observed in either CFTDM or multicore disease. These cases are peculiar in that the occurrence of late onset muscle pain as either the only or predominant and most disabling symptom has been rarely reported in association with the above cited diseases. Muscle biopsy and a range of laboratory tests performed on our patients did not show any signs of acquired conditions associated with myalgia, such as inflammatory and metabolic myopathies, or endocrine diseases. EMG also confirmed the myopathic nature of their diseases.
Our patients' clinical phenotypes were not of a congenital myopathy, since manifestations began in late childhood or in adult life. Therefore it seems most appropriate to use the term fibre type disproportion myopathy to refer to the diseases of patients 1, 2, and 3. However, the morphological alterations in their skeletal muscles, together with the existence of affected family members indicating the probable genetic nature of the diseases, suggest a relationship with the classical, congenital myopathies manifesting similar pathological findings in muscle biopsy. Several reports of CFTDM have disclosed an autosomal dominant inheritance. 14 15 The family history of patients 2 and 3 also suggests an autosomal dominant trait, despite the normal appearance of muscle biopsy from patient 3. Since mother and son presented very similar clinical phenotypes, we could speculate that the discrepancies in the pathological findings could result from uneven involvement of different portions of the skeletal musculature in this disease, as previously demonstrated.
14 Since many patients with CFTDM improve as they grow older, the disappearance of the characteristic pathological alteration in adulthood could also explain our findings. A previously well documented case of CFTDM with muscle pain as the predominant feature was described by Santoro et al. 13 Their patient, a 9 year old girl, suffered from myalgia since she was seven. Muscle weakness was very slight. Congenital hypotonia, delayed acquisition of motor milestones, and skeletal deformities were absent. It is widely accepted that fibre type disproportion may be a feature of distinct genetic disorders. Therefore, it is probable that we are facing different disease entities. Determining the genetic defect in these patients will help to clarify the pathophysiological alterations that lead to fibre type disproportion.
Myalgia was not a feature in previously described patients with multicore disease. However, patients with muscle cramps have been identified. 3 Our patient's complaints did not include cramps, consisting mainly of myalgia at rest, exacerbated by physical effort. The existence of an affected third degree relative with the classical phenotype of this congenital myopathy corroborates the diagnosis of our patient. Family tree analysis suggests an autosomal recessive trait. Although different patterns of inheritance have been reported in such disease, autosomal recessive inheritance predominates. 16 17 The variable expression of multicore disease observed in some families 18 19 may in part justify the various inheritance patterns associated with this congenital myopathy. Inheritance may be misinterpreted in families in which clinical examination and laboratory studies are not performed on all family members. Genetic heterogeneity, demonstrated in recent molecular genetic studies that reported mutations in two different genes in patients with multiminicore disease, the selenoprotein N gene, 20 the same gene implicated in rigid spine muscular dystrophy, and the ryanodine recptor type 1 gene, 21 may as well be responsible for the observed variability. The coexistence of classical and unusual cases within the same kindred strongly suggests that a single genetic defect may manifest as distinct phenotypes. The occurrence of symptomatic carriers may in part explain this phenomenon. The elucidation of the genetic defect in each family with multicore disease will help to identify the factors responsible for the existence of distinct phenotypes.
The signs and symptoms of the patients described here corroborate the existence of a wide range of clinical manifestations of multicore disease and fibre type disproportion myopathy. Since muscle pain at rest and exertional myalgia are non-specific features common to a variety of disorders, many cases of such diseases may remain unrecognised. Although the diagnosis of either affection may not necessarily lead to a specific treatment, the prevention of life threatening complications, the development of supportive and symptomatic therapies, and adequate information concerning prognosis can be provided to the patients. Genetic counselling is of major importance and should be offered to the families since more severe phenotypes may coexist in the same kindred.
Further elucidation of the nature of the morphological and genetic abnormalities associated with these diseases is crucial to defining whether the different manifestations reported to date represent clinical variations of the same disease, or result from similar responses of muscle to various adverse situations.
